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Continued Regularity of ETS in the Victoria Area
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Migration of 1999 Slip
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Dragert, Wang, & James, Science, 2001.
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(b)) March 2003 Tremor Migration Path
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(d) July 2004 Tremor Migration Path
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Depth Distribution of March 2003 Tremors
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- Tremors located using| Source-Scanning| Algorithm
- Tremors occur over extended depths

- Tremors locate in regions of minimal seismicity

- Tremors may correlate with shear-wave reflectors

Conceptual Model for Plate Motions & Stress Accumulation
Across the Cascadia Subducting Plate Interface
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ETS Segmentation and Recurrence

2 clear segments with 14
monthjrecurrence:
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ETS Impact on Cascadia Earthquake Probability

Assumption:
- Cascadia PDE: N(552, 195)

,_Gumulatiye Depsity—

Conditional probability:
NEXtiS0N/earsi=165%
NExtiYEar=101
NEXtWEEK=10:00256

o

AsSsUmption:
S5ENSISEgmEents
=ENSH2 Weeks; 2/8iplate’ convergence
= EfiS increasesishear'stression
seismogenic portion by'2/3 of annual

. Distance (km)
loading

N ee—— 4

- Probability’ linear with stress 010 005 000 005 010
5 Coulomb Stress Change (bar)
increment

from COULOMB 1.0, Tocka et al.. KGR 103, 1998,

ETS Impact on Cascadia Earthquake Probability

Assumption:
- 5 ETS segments
=ElS:2 weeks; 2/3iplate convergence - (©)

= Probability/linearwith'stressincrement
b 43 weeks “normal”

P(week) = 0.0007%

(d)Nreat Gascadialasialsingleizones

HotallENSECWeeksyiyear : T 2 weeks slow slip
PL(ETS) =10:0076% g Plueet) =0.007%
PR (noENS) =10:00087

(2)Nireat Cascadialas siindependent

segments with'theirown recurience - "
period Conditionalweekiyprohability

Pew(ETS) =10.0074%
szﬁno_E)Ts) - 0.0007% ETiSiweek ~10itimes higher than

no-EliS weeks
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CONCLUSIONS

Stress aceumulates episodically acress the deeper (25 to 4 skim)
platelinieriace alenglthe nertherm Cascadia Viaraininthe
direclion eIt plaieiconVErgence:

Foy soutnein Velrcolver s, s noginwest Weisaleio), s
cggogy siress cloelmteiion Is rellevied aveary 18 1o 16 e =l
e resulipe surfelee disulelcemenis ealnl 9e adsled oy siole
Slio of 2l few ceplinaters on ie dedasr olelie sz,

Tais rellef of sitress, Wllen declrs over gerads of 2 or 8 \Weeis, 19
accompaniediINAdisStnCISEISIc Emors alboVENENE TN O sip:

TSt newly discoveredhehaviouitmay have signiiicantimplications
iorthe landward extent and the timing of the: next megathrust
earthguake.




Tremor Locations versus Megathrust Rupture

Tremors
Hi-net stations -~

" " Sotithern Japan .

(from K. Obara, Science, 296, 2002)

Smoothed distribution of coseismic slip (1 m contours) for the 1944
Tonankei and 1946 Nankaido earthquakes (from Sagiya & Thatcher, 1999)

Region of Detected Tremors vs. Crustal Earthquakes

Canada
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Tremor activity
appears to be
independent of

Convergence rate
~250 hrs/yri| s

At typical recording speeds tremor appears as episodes of seismic “noise”
at Vancouver Island Sites of the Canadian Seismograph Network

PGC sample chart showing typical record of seismic tremor
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Detailed Character of Tremor Activity

| f‘-“*W.*-"."'r'"h1*‘!:-«*.\*‘.\’.'«','r1r“'a‘ir.". '.rqf"‘y ‘!\’m\\ ""W«"m%‘ i "MW\“*W‘%"

TR—— WM 'M&'.\ ! VPWW«@M,W'%

AN H U' e

|
MMWM W ""r‘-#\\m .M)JMU' ":'\’ ‘J‘wa M\(‘*,l\ih

Mar. 2, 2003, South Region Tremor Event
(1 Hz hp filtered vertical component at 4 sites)

Appears as low-frequency (1 to 5 Hz) noise bursts that move out
coherently across the seismic network at shear wave velocity

Comparison of Vertical Velocity Amplitude Spectra
Averaged over Multiple Events for: March 2003 ETS

= Earthquakes, M, 2.5-3.5
... Earthquakes, M, 1.0-1.5
— Earthquakes, M, 0.0-0.2
— Largest tremors

... Best located tremors

— Background noise

Kao et al.,Nature, 2005
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